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(57) Abstract: 



PURPOSE: To provide a homogenizer easily and 
inexpensively manufactured and having less restriction 
to the incident light in uniformity by using a microlens 
group element and forming a microlens group on a 
transparent sub strate. 

CONSTITUTION: This homogenizer is provided with a 
microlens group element 10 and a condenser lens 20, the 
microlens group 10 is a parallel plane plate- shaped 
transparent substrate and minute convex surfaces L1 r L2, 
L3,...Li being mutually equivalent are formed on one 
surface of the substrate so as to be distributed 
two-dim ens ion ally. The minute convex surface Li 
composes a convex microlens as a convex refractive 
surface. A parallel lioht beam is made incident on the 
microlens group 10 from the left-hand side in parallel 
with the optical axis of each microlens Li of the 
microlens group element 10. The condenser lens 20 is 
arranged on the rear side of the microlens group element 
10 so that its focal plane on the object side is located 
parallel with the microlens group element 10 while 
passing through a focal position Pi. Consequently, the 
homogenizer is easily manufactured compared with the 



case for composing it by combining element lenses with 
each other. 
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• *^v^--riF— c 

6^-^X7/u • *^e>^>f If— 0 
1F- 

[Hl#3g6] S»#Jgl Sfcl4 2*fcl4 3£fcl4 4ie«fttf> 
p uyx^ms^^p U^X^cOjg 

1F- 

[SI** 7] *fctt2£fctt3£fctt4*fctt 

J: 0 ±IBanaE4RlclE 0 It: £ J: 0 Jgj* £ ttr i^S 
[»*S8] t»3fc3gl *fcli2*fcli3Sfcfjt4*fcli 



1F— . 

[f»#«9] ft*«l *fctt2£fcf4 3£fcf44£fctt: 
5Et^)^f*;i- *^i^>flF-K:fc^-t\ 
-?4Zx2 i/yXJf^li, a«*K<0d>fc< t t tfffi 

/<? £*L&B*rH5«tt. JHSfffi»lci«:tfcDflffi«Sr*i-saf 
b. aW^^affi:lwJt9Wbtt»/IB«r^-e. 

[»*910] S#*l*fctt2;J:fcf±3*fc#i4*fc 

b. SWaffi^ii J: 5«fttt«ISS:»^^ 

l-rr <bicj: 9 7g/£$jft,££ iSr#»tt6^ 
• /Mr iF— B 

[0 0 0 1] 
[0 0 0 2] 

[00 0 3] -«J^ *<O3tJlt0r 

»±<o*3«^js— ft»*tt«-c*> 9 , a#fi, f*r^ 

[0 0 0 4] ^r^i3/v • sK^e^-f if— #4. 86*^6 
fc^li, W?3-l 6 1 1 4^«{CW^Sn^. 

jo Sjirityyxn (77^7-fi/yx) :ou>- 
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[0 0 0 5] ^(O^rS. m&COlgA^l'jt^ b Isl/Xti* 

-£oo N ftS(Dl^xi/y v h uvX^ ffSco&l^ 
i^y >- h ^yXTl*ftita**fe*T*3 9 , ^x 

WOTMTO** i 5 IBM* *> 5. 
[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] r^>f ^ cz i/yXSS^-j f4. m— (OSPJ 
[0 0 0 9] r^yfyf-uyXj |i, -r-f ^ n u>- 

?Uj KK*JS:h/CV>-CfcJ:< (Sf#*2) % fc-5lM*. 
3yryf-^yX(D»WHT rng,kFWj ic 

[ooii] u^x^ *tb?ti rsu> 

^cx u^XoSB«SB«S:Xx.5Ctt-C#5a Wx. 
I*, Att-fZftMtf, ^^^-u^X^Btf^lK 

JHiaffit\ -7^ ^ d u y Xo^?BIJ:Sft 5 J: 5 1: 
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[0012] fc^^ii, AW**l:isiti*3Mt«)»k 

co^#^a5^r-fi. ^-r^nu-vx^*s6®ar^/jx$< 

#<^Ltt)J:<> r^^liite, 7^^1/yXo 

xeiR^i^^jts^-r^ci i/yx^fificiscx, w 

[0 0 13] *fc % u^Xf^iR^l^tf"*-^ 
[0 0 14] U^X»a}-7-^*3Jt-5#-^-f ^ p 

*> ^^ouyX(i, rjE<7>JS»r*j ^ottS 
20 U>L <Sf#3C5) . rft^JBJf*J 4r»oTtAt^ (» 

[0015] -7^^DyyX#3Rfi^t6# 
^^puyxil ^S^^^KIw^^^fc r»/jN 
CiffitU<f4Kt/hDflB^J:SHWBj £ LT«/££;ftT 

[0016] -^-T ^ a U^XW*^-*, 99l&ttL<0'>ft 

^i:l:«t D«j«-r5wi:*-C#-5 (If** 7) Q 
[0 0 17] -r^^nyyXSS^, a«a£4R^^/j? 

40 oflBB«tt*r. ^v^yizxvmwmm^mvif-f) z. 
[0018] ^ o L-yx»i^^, anxso^ft 

<<^^>t3D(c r«/j^H^J:*JB#fB»«r«rr*»*. 
**9) o 

so [0019] £ is-yxmmtt*. 
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(S»**l 0) 0 
[0 0 2 0] Z.(D\Zt>\ »/hiQBtcj:SJffl«fHfl. 
DB6 1-46 4 0 8*^WcH!^5*tfc*ft, SP^. 

[0 0 2 1] ±Eg»*3B7 f 8, 9, l-OBt©t^ 
X7/U - sfc^-Jvff— <0»£\ ^5/^>-^^fT5(^IC N 

[0 0 2 2] -^^^n U>XS¥*^{CibNt5#^ 

>f^PUyX^#^|j: x L/yXi: SOO/zm-ISm 

[0 0 2 3] 

tzXMn. i^ww^p^yXia^^yX^^g: 30 
(too^ry^yf-uyXCAWU 3SBk*fe03t*t> U 

[0 0 2 4] -^-f^ni UVX^U^Xf^^^rSttfefi^ 
<£>3te*£>3ft*rtU -e-f n >X(7)ffi«{^«+5Aat3t 
3fc^3ft*#ftfc J: 0 -i:^^uyX:'i 

[0025] t^m/yxrta *&— ml* ^ 

So 

[0 0 2 6] 

^vu— i/yx^iti/^o ^--r^n i^yxss^i 

lC«MB*«/hiaffiL 1, L2, L3, . . ,L 50 



#i¥7- 3 0 6 3 0 4 

i, . . . as, 2*5£»lw5Mtr5J;5^»J«S^-Ci^ 

[0 0 2 7] »/J>£iSL i « % &<vm$Tffik LT. fiO 

xl i <Dytmz*m\z?<tt£itz 0 
[0028] ixmt its ts/>aaffL i icAJH--t-6*3fc 

i iziiSW^u uvX^]E^^!7-|cJ:?J^$^ 

[0029] pyr>t-i^yX2 0il ^<nmW-M<D 
mMM*. ±EljRttlPiti9, -^^ouvX^ 
*^ 1 0 liffTM^J: 5 1- It, -r>f *n u>X$Mft 
1 0<7>^;frlcga<f £;ft,Tl>£ 0 fi*OT>f^Pi/yX 
SrWMILl, L2, . . tt£lfM£*M!-e*>5j&* 

^r<75-^-f^i3u>x<iofifcffl[|jft,«ffi«fi, ^vt^ 
f— i/vx i o ©«w*«^«jficaff±^#t--5 c m& 

[0 0 3 0] MfiiPii^t, »tM£fcfcofc# 
0^1I:J:DWt**B i fc*oT\ 0f 

3iii, ^yTyf-L/yX2 o^7t$42 

[0031] ::t\ pyr^t-^>'X2o^tt2 
1 IOlXrS¥ffi***U ft?* 2 l b<D3:&&m&k 
LT2^i (X, Y) SrjR^-rs*. v^^puy 
X#**-l 0^jM*r*W?3t*AO*3S*»*tt. _b 
sa»oH»^ LtWttf, A(X, Y)i*i-rt^T 
#3, A*f^fi*AlC*5Ji-S5fc3ftff^* : A(X, Y) fi— 

[0 0 3 2] *fc. »/h£i®L i <nmM&(X i , Y i ) 
k »/hflffiL i co-^-t? p l/yXt r#35f)M 

L i icA*fi-67feSli TA (X i , Y i ) A 

sj T^tci^-esSo 

[0 0 3 3] Kt/hiQffiL i I^J:9JR*i-5*3ltfc, ft* 
filP i ^^3^7^-1/^X2 oicft^oTiiifc-r 
SJKRifa. W UiCflc^ : a) (=As/f) ^rtt^c 
iot, i^filP i ^iot^yryf-l/yX2 0 
tuAltt, n>y^^-th-u^X2 0 J: ^ W-ff Jt^it $ 
^7t3fe*B i <^3t*»TDeaf : A Stt Tf ■ co j {d/^5 0 
^Clw, Ffi^>"7 ; V^-u>'X2 O^ABESI-efc 

[0 0 3 4] »/J>r£i®L i JCAl*Lfc**A i ^® 
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2 OizX 0 W#*ft**tfc3fc*B i fi> ft*«BB±-C 

[0 0 3 5] S£oT, 0f^ffia«S«3 UASOia 

A(X i , Y i) A s/A S=A(X i f Y i ) f • oj/(F 
•co)=A(Xi, Yi)f/Ft'It:tm, C<£>& 

BfMtt3 UtT— ^T*>* 0 
[0 0 3 6] SSffl*3 l&mZt-fZftSDt&Mte. ±12 
36* TA(X i , Y i) A s J Sr. ±»/>£iBL i Icjfcl^ 
TiP;tfc:fcHi:fc1><aT-*>*K ftot, K«ffii&3m, 
*&-*3fe3ftS : (f/F)2A(X i, Y i ) THBJN'cftL'S 

[0 0 3 7] 3yryt-^yX20^MEBt: F5: 

< -rtbtf. js-hbjh-t* sb«««3 1 < -r 

U A s"**# < A s rtTAJ*3te*<03te3S( 

[0 0 3 8] HI (b) fcfc. SiiHiM^Ltt^, r 
COHSMT^ 01 (a) OHMil^ftS^^DU 

»/>B!]oSl 1, 12,..., 1 i, . . ^|ft5 
2fci3*t-5«/MHIH 1 i te> *^JB*f**«f 

^ a u>x#*^ 1 2 Wy^SrAlH-S^tvtf. 

tt, fl*^»/>0flBKJ: 9*Dk$*bix. av^vU— 

U>-X2 OtCAtt-r^o 

[0 0 3 9] nyfyf- ^yX2 0<ate#W<aSLftB 

[0 04 0] fc*3, ±(Dtt«m 
^vXojtKM-Cfcfttf, ^wl::gB«BLTfc&<, 

X2 o<oifc«<o*Affi±<o«***— **si«^BRlt-e 

[0 0 4 1] AM^t ) I PfT^*T-fe5^^< , -r 
^ * p i^X©«j(aB«£##*ttfc*6 r t lc J: t) , 

[0 0 4 2] 0 21*, -r-f ^ a U^X»*iPfc*3lt5^ 



(5) ^p||fl3p7 _ 3 0 6 3 0 4 

on r^^B^xjpiffj , «f-»i ion rjato 

AWSfifSj > ff*MLIi f^^Di/yXj ^Ltt> 

[00 4 3] 02 ( a ) fct, A*f®« 110ft 

KTWEJILfcM (8»*12) Tfc9, (b) ttAJt 
ffi*Sl 1 0F*Jl-> ^^ni/yXML^ a — 
t/^X^fW4fS:t^l:, WI^n«irBWLfc« (S» 
*«3) Tfc6 0 wC^J: 5fcftSW&K^J<aftfe, -^^^ 
10 PL/yXoM^7y^iatt)i^U AJt3t*0 

a u^XSrlBLrt Ai\ 

[0 0 4 4] 0 2 (c) li-v-Y^n U-vXMLCOgajlJO 
1MT% r6fij&teftj oftv>f^oi/yXML4r, 

LT^5 0 w£>, 0 2 (c) ^tfilTIi, ftOflJfli&^W 

^>r* u^x^cosu^sratia-r-s^*^ 

[0 0 4 5] W*tCE?lJ-C#-5^>f ^ p l/yX(OI/yX 
20 JgjRfcLTf*. 02 (c) ^-T6^j^^^te(^ 4 

*a*T#3. ^^du>x« n ip*>ma5<z)A s<o 

»— B*tS*u5BaW«^»*. BP*>> 

[0 0 4 6] 0 2 (a) , (b) J^i-^S**^. HP 

iKBicjC 1ST. -vf * o u>-X£Jl^<o«B^JciK3fcJBt*ia: 
ItTfcJ:^. 

[0 0 4 7] "7>f^^yX||SW^{l 0 

50 2 (a) , (b) ICtjM-J; 5 & rjg*Jg#J fcHfei*, 
36*<&A*t««l 1 OO^lcjcSlST. PHgfcSVMijft 

[00 4 8] 01 oHlfeMTfi, afgH&RojfB 

i-»/haB^L<fi»/h(M]B4r^U. cn^SrHSfB 
iLT^^nl/yX«:»/8L^ Mfifi^ J: 5fc, 

^pi^xtt, awafiowBi^jjuT^*^ 
@Sf®co^j- (cata, ftiDfl, mtdh. wtw) in«t?) 

»«r Srt tT#5 0 
[0 0 4 9] -e>T ^p U-^X«*-T-|Ci3*t6^^ 

^0 ? p U^X»<7?Jg^O0!fS:^ < o^RWtS, 

[0 0 5 0] *ftKR0J-r5Mte, St**7JC|S<ftStu 

wt*>9, ^>r^ci i^^x»gR^s, aw*«^4< 

tt^flff^ »/>c2iB^J:SJB*rBWS:*r*»*^. 
w*u6JB*fB»*r*rt"#-*»frT*)S. 
[00 5 11 03 ( a ) 31^**5 1 tf^Btw 

«ULtli^7^^fi, S i 02fi»S:MP5 
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[0052] *smmtn2 1 Ltii, Dm\zfezm&j& 
y^^L->, tfy^i^:/^ #y ^y y 

[0 0 5 3] ^BB«4fi&JR«-J|Sf*>S^li*&«*t^- 

If^^'y^ y ^t-J: 9 , : 2 0 0 0 — 100 

i/T-*«-rntfA<. f ^1*2 0 0 0-5 0 0 OAiW 
iST-fe5o 7* h V 6 fiOJif*. ffSl/i mJ£*T1M 

[0054] 1^3 (b) te. 0 3 (a) (^-f^ffi^^o 

fcfc^^BJfB^E^J'**-- >-^r^^ h h 6 <n 

[0 0 5 5] ^-=>^<oB<oK3fefi, 

z<D£5tem&(onyt\zi>mmx~%z>) -effort a ^ 

[0 0 5 6] B3 (c) flu 03 (b) (OttHB^fc, 

A^U CHF3^C2F 6> CF4f^^tK7-fxo, 
[0 0 5 7] 03 (d) it (c) (DftffiLfab. flM 

TO»m2*>Bfc B«BOBflk<*-^fctt5 3* 
^^HfT-r^lC^^oT, *P*B/l4_h<D:7;*- h h 
[0 0 5 8] E9 3 (e) ft 03 (d) <^«ffl^5>, * 

BflsUfcttfBas* EI 2 (f) "Cfc5. 
[0 0 5 9] ZL<0#Mfrib. S*tt^K7^fiyf^ 
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BjeR*aw»Kiir«5*-rfc, 03 ( g ) t^-r«t 

(a) ^ □ ^yXlfi^ i o IT^ 

[0 0 6 0] ±EH3ira%-t-JH»ffi»flJt*«felC*3l^-C, 
+ MB4^^S:«IJSr5Ci:ds i C#5. aWX 

7tM^^h§MWLt, -t^BSrfiftBJKift 
J: Oa«»S*ffii::lB!)*UTJB«aBi:-rsci: iT* 

So 

[0 0 6 1] H4lt T^^pi/yXHIW, aMS 
&<oftmiz* »/MfflBfcJ:SB«Bi*fc^5»*fc, 

20 [0 0 6 2] aBHSKl O^BIC, #^7tH/^' 
h 6*>JBS:7&5fcL (0 4 (a) ) , r^®{c@tff^C0gB 
W^^ — >-*»36-r6o -<^£#. BSrBIBMfciSJt+S 
#B«Blc3fc*«M»-<N B«B**»l£«3-rs<B5> 
•C3taffl*J&Sifi5< . -blB*^*^«i22SB(cfT< l^ot 
3tax8*dS{ST LTV> 5 J: 5 fc^* * Srffl^T «**:fT 

[0 0 6 3] 83tt-J:^«*Ufe7* h£3l,«i 
l:i*)Sfe4t5i, 0 4 (b) l^-f-J: 5 1-> mtfrffilz 

***awfflKi 04 (c) 

»/M!flBlrJ:eBJfBiE^JM#e>tt5o w?)J:5> 
fc. »/hDflB«rj:SBiffB<7DiB^J*3fg^SixfcawXlR 

it ai (b) ^TF-tmMM^&rtz-?^ ? * uvxi 
[0 0 6 4] Hsii, -r>f^D^x8i^ ans 

tS^BK. «/WMBJ3:J:-5B*fffi»S:*r*»dl3:. 
wix6B^B»t*J«-r5*tt*:lllW-t-SfcaC>^H-C*> 

[0 0 6 5] 05 ( a ) ttu 1 ^>tBI^ »fe 

J:t^/*^:tt3tlwJ: 5«fkt-5«fttt«tJI 

5 (b) t^l>T, W*8f±ffl*r*-r. m 8 tt, jK^IK 

affltt^aw*r»"e*j*s*L, ^^^sm/j^isa 

DDB»W-»i6LXt^S. 

[0 0 6 6] 0 5 (c) J: 5 SPJS^li:!! 
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£i*:£o 3*8£:I&<9[&< fc. El 5 (d) 

[0 0 6 7] J!Ottl|IA»&»3Srtt^3iy^^^«rm\ 

x^MtiRftttttjn 7 vmmMW;*. mmmm 1 9 * 

■frtf. 0 5 (e) ic^-r J: 3 »/M!DBfflcJ:«JB*f» 
EW*#6*x5. J; b Kt/hDflBlwJ: 5JB*rffi<^ 

E«*iB«shfcaBs«itt, 01 (b) \z7jk-rmm 10 

«*C*lt5^-f * n I/yXSf^ 12t bTteffl-e# 
[0 0 6 8] ±S20 5^HlL-C^ttMJC*5^T, 5J 8 

* bMo***i v^lc: j: 9 an&tt 1 Icj^ 9 9 

[0 0 6 9] fcib\ m3^>5&1g£<DmMmiZ&^Ts a 

*t«*Btt**r^WM2i*lEbT, ftff****^X 
[0 0 7 0] 

[01] 




^ffi¥7-3 0 6 304 
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tf*ff»ft^*-*/u • **S^-Y * (fit 
*9l-l0) o ^<DWR<r>ir^tt^ - ^i/^f* 

339, x i/> y h i/yX^^T7 
X*»fiKi-5»^t^ltbT»ig^S-C-fcSo a 
WStKfc LtS i 02«*/H^*i:#*3fcte#b-Cfc* 

[0 0 7 1] IS*^7~1 0Bt^«/P'**s; 

[Eli] z:<DftW<D*^$fr • ifr*isT<<'?—<nn'fo 

[02] -r-r ^ p i^x^ss^k^+s^^ p uvx 
[03] ^ * * is^xmm+iz&rtzmmmMi&jjm 

[0 4] W ^ d uyXSifl^ 4 (t6MlM^S 

[05] -^-f * o U'^xwai^icasit^jBJfB**** 

[??-§-<£> Sfe9§] 

10 -r^^n^yXS^ 

20 ^yryf-yyx 

3 1 «--HMt3fr£^«B8HHtt 



[04] 
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